Background: Several public health strategic interventions are required for effective prevention and control of avian influenza (AI) and it is necessary to create a communication plan to keep families adequately informed on how to avoid or reduce exposure. This investigation determined the knowledge, attitudes, and behaviors relating to AI among an adult population in Italy.
Background
The first known direct avian to human transmission of influenza A (subtype H5N1) viruses was reported during an outbreak in Hong Kong in 1997 and exposure to infected poultry was identified as the probable route of transmission [1] [2] [3] .
Since then, outbreaks of the H5N1 highly pathogenic avian influenza strain have been identified in birds, wild and domestic poultry, in several countries, particularly in Vietnam, Indonesia, Thailand, China, Cambodia and, more recently, in Turkey and Iraq. In Italy, no human cases have been reported and two epidemics occurred in poultry causes by avian influenza virus H5 and H7 subtypes. Alongside these massive avian outbreaks, the World Health Organization (WHO) reported more than 300 confirmed human cases of avian influenza A (H5N1), approximately two thirds of whom have subsequently died [4] . Nearly all of these cases are traceable to exposure to infected poultry or birds, but there has not yet been a mutation allowing the H5N1 and H7N7 viruses to spread efficiently in human [5] .
However, concern is widespread that the current situation favors the emergence of a highly pathogenic influenza virus with the ability for efficient transmission from person to person, particularly in the presence of a mutation in the viral genome leading eventually another pandemic human influenza.
Several public health strategic interventions are required for effective disease prevention and control of the multifaceted issues posed by avian influenza [6] . Of these interventions, it is necessary to create a communication plan to keep the population fully and adequately informed on how to avoid or reduce exposure. A similar approach has been applied during the SARS epidemic [7] and the implementation of appropriate infection control measures was a key aspect for its control. In the past years a limited number of studies have been published investigating knowledge, attitudes, and practice about avian influenza among target groups [8, 9] and general population [10] [11] [12] [13] . This area of investigation seems to be an important one because members of the public often misinterpret their risk of health problems. Therefore, the objectives of the present investigation were to assess the knowledge, attitudes, and behaviors relating to avian influenza and to evaluate the effect of several potential predictors on such outcomes of interest in an adult population in Italy.
Methods
This cross-sectional survey was conducted from December 2005 to February 2006 in the geographic area of Naples (Italy). A two-stage cluster sampling technique was employed to draw the required sample. In the area surveyed there were 40 schools and each school was considered a cluster. The first stage consisted of selecting four clusters through random sampling. The second stage consisted of randomly select 255 adults from the parents' files of each sampled school that contained 500 students.
The questionnaires used for this study were handed out, in sealed envelopes, to the Referent of the health education activities in each school with instructions to distribute one to each family. Families received an information sheet which explained the purpose of the project and requested that the survey be completed by one parent only, a self-administered anonymous questionnaire, and an envelope to facilitate the return of the completed questionnaire. In addition, the letter assured parents about the anonymity and confidentiality of all responses. Participants were asked to return the completed questionnaires to the school personnel anonymously via the envelope enclosed with each questionnaire. Participation was on a voluntary basis and all participants had the right to comply with or refuse participation. The response to questionnaire constituted the participants' informed consent. The study was approved by the Institutional Ethics Review Board.
The survey, that was a modification of an instrument previously used [8] , was arranged in different sections enquiring about participants' demographic and socioeconomic characteristics, knowledge of the definition, modes and vehicles of transmission, risk groups, and preventive measures about avian influenza, attitudes towards avian influenza, behaviors regarding use of preventive measures and food-handling practices, whether they had ever received advice and information about avian influenza and, if so, the sources. The response choices for all knowledge questions were given on a three-point Likert-type scale using "yes", "no", "do not know" options for the modes and vehicles of transmission, and risk groups and "agree", "uncertain", and "disagree" for the measures concerning the preventive measures; whereas, the response choice for the question about the knowledge of the definition was open. The responses for all statements relating to attitudes towards avian influenza, to ascertain level of agreement or disagreement were given on a three-point Likert-type scale (from 1 to 3, 1 = agree, 2 = uncertain, 3 = disagree); in two questions respondents were also asked to use a ten-point Likert-type scale to assess perceived degree of risk for contracting avian influenza for him/her and for friends/familiars with responses ranged from 1 (low risk) to 10 (high risk). Five possible categories of responses were allowed, ranging from never to always, to measure compliance with recommendations of the WHO to avoid spread of avian influenza through food [6] . We have also asked whether the respondent and/or member(s) in the household, in the three months preceding the survey, have modified the habits in buying foods or in dietary habits for fear of contracting avian influenza.
The original version of the survey instrument underwent a pilot study among a convenient group of 50 subjects to ensure practicability, validity, and interpretation of answers. On the basis of the comments obtained, the questionnaire was revised in item, wording, and format before distribution to the study sample.
Statistical analysis
Multivariate stepwise logistic and linear regression analyses investigated the independent contribution of potential predictors to the following primary outcomes of interest: knowledge about the main modes of transmission (animal-to-animal and animal-to-human) and the animals classified as common vehicles (poultry and birds) for avian influenza (model 1); knowledge that wash hands with soap before and after touching raw poultry meat and use of gloves is a hygienic practices to avoid spreading of the avian influenza virus through food (model 2); wash hands with soap before and after touching raw poultry meat and use of gloves (model 3); perception of risk of contraction avian influenza for him/her (model 4). For the purposes of analysis, the outcome variables originally consisting of multiple categories in the logistic analysis were collapsed into two levels. In Model 1, respondents were divided into those who knew the main modes of transmission (animal-to-animal and animal-to-human) and the animals classified as common vehicles (poultry and birds) for avian influenza versus all others; in Model 2, those who knew that wash hands with soap before and after touching raw poultry meat and use of gloves is a hygienic practices to avoid spreading of the avian influenza virus through food versus all others; in Model 3, those that wash hands with soap before and after touching raw poultry meat and use gloves versus all others. In all models the following independent explanatory variables were included: age, gender, marital status, educational level, number of children, employment status, health professionals and reading scientific journals as sources of information, and need of additional information. Others independent explanatory variables were also included in the different models: perception of risk of contraction avian influenza (models 1-3); knowledge about the modes of transmission of avian influenza (models 2 and 3); correct definition of avian influenza and know that avian influenza could be transmitted by eating and touching raw eggs and poultry foods (model 4); knowledge that wash their hands with soap before and after touching raw poultry meat and use of gloves is a hygienic practices to avoid spreading of the avian influenza virus through food (model 3). Before testing multivariable logistic regression models assessing predictors of the outcomes of interest, we examined correlations to assess collinearity among the independent variables and bivariate relations between the independent variables and the dependent variable. The criterion to be met before any independent variable was considered for entry into an initial multivariable logistic regression model was a p-value ≤ 0.25 obtained for each outcome variable in the univariate analysis and noncollinear with other predictors. Furthermore, the significance level for variables entering the logistic regression models was set at 0.2 and for removing from the model at 0.4. Odds ratios (ORs) and their corresponding 95% confidence intervals (CIs) were calculated in the model for the independent variables. When building linear regression model, we have first included only one possible variable at a time. Then, using the variables that were significant at p-value ≤ 0.25, we constructed a stepwise multivariate linear regression model and the significance level for variables entry the model was set at 0.2 and for removal at 0.4. Statistical significance level was defined as a two-tailed p-value ≤ 0.05. Stata version 8.1 software program was used for all statistical analyses [14] .
Results
The sample consisted of 683 individuals for a participation rate, defined as the number of completed questionnaires divided by the number of those randomly selected, of 67%. Socio-demographic characteristics of the respondents are reported in Table 1 . The average age was 40.7 years, two thirds were female, almost all were married, the majority had not reached college level education, more than half is inactive or housewife, and one-third has three or more children. Table 3 ).
More than half of the respondents thought that avian influenza was a serious disease (61.9%) and that it was possible to prevent (53.3%). The respondents' level of perceived risk of contracting avian influenza for them and for friends/familiars resulted in a mean total score respectively of 5.9 ± 2.9 and 6.2 ± 2.8, indicating a high risk perception with respectively 19.3% and 20.4% of the respondents having reported feeling "very much" at risk by answering "10". A stepwise multivariate linear regression model was constructed to search for associations with the attitude, aiming at understanding which variable had stronger associations with the perception of risk of contraction avian influenza by the respondent. Respondents considered the risk for them of being infected significantly higher if they were from lower socioeconomic classes, had lower educational level, if they did not know the definition of avian influenza, if they knew that avian influenza could be transmitted by eating and touching raw eggs and poultry foods, and if they believed that they did not need additional information about the disease (Model 4 in Table 3 ).
Participants were asked about their behaviors regarding the use of preventive measures and food-handling practices. Approximately two-thirds reported that, in the three months preceding the survey, at least one member in the household had modified the habits in buying foods (63.3%) or in dietary (59.9%) for fear of contracting avian influenza. As regards hygienic practices to avoid spreading of the virus through food, among those who prepared food, only 26.9% reported washing their hands with soap before and after touching raw poultry meat and using gloves. Multivariable logistic regression analysis indicated that compliance with the hygienic practices was more likely by those who perceived a higher risk of contracting avian influenza (OR = 1.13; 95% CI 1.06-1.19), by those who knew that washing hands with soap before and after touching raw poultry meat and using gloves is hygienic practice to avoid spreading of the virus through food (OR = 1.57; 95% CI 1.07-2.32), by those who knew the modes of transmission and the common vehicles for avian influenza (OR = 2.42; 95% CI 1.73-3.4), and by those who received information by health professionals and scientific journals (OR = 1.65; 95% CI 1.17-2.34) (Model 3 in Table 3 ).
Almost all respondents recalled receiving some information about avian influenza (97.9%) mostly through mass media (85.8%), health professionals (26.5%), and scientific journals (8.4%). A vast majority (65%) reported interest in receiving further information on avian influenza.
Discussion
The results of the present survey depict a mosaic of opinions outlining the stated knowledge, attitudes, and selfreported behavior patterns concerning avian influenza among a large cross-section of a random sample of an adult population in one region of Italy. Guidelines and recommendations have been developed to prevent and control the spread of avian influenza at source and in responding to the pandemic threat [6, [15] [16] [17] [18] [19] . These attempts to provide public health related measures in the community, in workers involved in outbreak disease control and eradication activities, in people involved in producing, marketing, and living with poultry, and in travellers who are visiting countries experiencing outbreaks. The main recommended measures which need to be used in concert, are: 1) intensify collaboration between the animal and public health sectors; 2) appropriate personal protective equipment for medical workers that transport/treat avian flu patients and for workers involved in the culling, transport or disposal of avian influenzainfected poultry; 3) effective disease surveillance for early detection and reporting of outbreaks; 4) food safety of poultry products; 5) control of movement of birds and products that may contain virus; 6) risk communication; 7) rapid, humane destruction of infected poultry and poultry at high risk of infection, and 8) proper use of vaccination.
Data gathered showed that a high number of respondents had no detailed understanding of avian influenza. Specifically, less than half answered correctly the questions on the modes and vehicles of transmission and on the recommended hygienic practices to avoid spreading of the avian influenza virus through food. Moreover, it was disturbing to note that detailed questioning revealed gaps in knowledge about the risk groups. That this happened, despite the fact that almost all received information about avian influenza from different sources, is troubling. In rural Thailand a community cluster survey on 200 people has shown widespread knowledge regarding avian influenza and the effective means of protection with, for example, 76% recognizing that people could get the disease from chicken or other poultry [11] . In our study, the investigation of correlates in multivariate comparison, which allowed us to control for different risk factors, yielded several interesting findings such as that older respondents with a higher educational level and from higher socioeconomic class were more likely to be knowledgeable. The inclusion of measures such as participants' level of schooling and employment status greatly reduces the size differences between groups. Failure to account for these socioeconomic factors would result in biased estimates and artificially high differences across groups. Finally, most respondents recognized that their knowledge on preventive measures was fair and indicated the need for increasing that knowledge. This finding is important because it has already been reported that public health education campaigns and general media reports about avian influenza appear to have been effective in reaching those who were at greatest risk of acquiring the disease through contact with backyard poultry [11] .
This study revealed a relatively high degree to which respondents themselves perceived themselves to be at risk of avian influenza virus as a health threat and demonstrated a readiness on the part of respondents to be educated. In our sample respectively 19.3% and 20.4% said that they were "very much" concerned about the risk of contracting avian influenza for them and for friends/ familiars in the future. In a previous telephone study, that examined the perceived risk of avian influenza from live chicken sales involving Hong Kong households, it was documented that one third of those surveyed perceived some risks and almost 50% indicated that their friends had expressed anxieties [10] . It has been well established that worried individuals were significantly more likely to have received advice or instruction about the disease by health professionals and by reading scientific journals and to feel the need for more information. Our findings do suggest that the perception of risk was a significant determinant of greater compliance with recommended precautionary procedures. Indeed, respondents worried about their own risk were more likely to use gloves and wash hands with soap before and after touching raw poultry meat. Such findings suggest that the population would both welcome and benefit from tools and strategies that would help them to reduce their fear because it is important in whether or not they adhere to these procedures.
The respondents to our questionnaire exhibited higher compliance with recommendations of the WHO to avoid spread of avian influenza through food [6] , such as hand washing and using protective gloves, when compared with the findings reported in two previous surveys about food-borne diseases. In one study only 20.8% of respondents claimed that they used protective gloves, 53.9% reported washing hands before and after touching raw and unwrapped food, and 50.4% reported using soap to wash hands [20] . In the other one respectively 68.7% and 66.2% of food handlers routinely washed their hands before and after handling any food [21] . As we hypothesized, in accordance with a previous study, knowledge influences behavior [8] . Our survey indicates a significant association between those who fail to wash hands and to use gloves and the lack of knowledge that these are standard hygienic practices to avoid spreading of the virus through food. In addition, it is notable that the main source of information was the media and not qualified healthcare representatives. It has been observed that our results confirmed the hypothesis that those who received information from health professionals and scientific journals had higher relevant compliance than those who did not receive information from these sources. These findings support the importance for media campaigns to implement educational and policy strategies and to increase patient education by medical professionals in the context of routine medical care.
Despite the novelty and significance level of these findings, some methodological considerations ought to be highlighted when interpreting our results. First, the analyses were based on cross-sectional data and the findings of the analysis of factors associated with the outcomes of interest should be interpreted with caution given the nature of the associations that limited us from drawing definitive causal conclusions or direction of causality about the observed relationships between among independent characteristics and the outcomes measured. However, we feel that our study design was adequate to assess the knowledge, attitudes, and behaviors relating to avian influenza and identify what percentage of these could be explained by several potential predictors. Second, the study was limited to those parents of children in randomly selected schools, which may have implications for the generalizability of the results. However, because in our country the education is mandatory until the age of 16 irrespective of the characteristics of the parents, we believe our results are generalizable to all population. Third, all variables used in this analysis were gathered using entirely respondents' self-reports and self-perceptions, and biases in perception and reporting cannot be ruled out. The problem with self-reporting is that participants' responses may reflect intentionally or unintentionally perceived desirable responses or an attempt to inflate or minimize reports of behaviors. However, to gain a true reflection of knowledge and behavior, respondents were assured that their responses would not be shared, since the survey was delivered with the responses that were anonymous to encourage accurate recording. Fourth, it was not possible to identify characteristics of those who failed to return the questionnaire, so it was not possible to establish whether they were in any way different from those who did return it. However, there is no obvious reason to suspect that non-responders were substantially different from responders. Despite the potential limitations, the main advantage of the current study is that we were able to achieve a relatively large sample and the high response rate excludes one major potential source of bias in the results. We believe that this high response rate was made possible through the extreme importance of the topic surveyed.
Conclusion
In conclusion, the results of this study illustrates that, despite being given information, respondents had no detailed understanding of avian influenza, had a great perceived risk of experiencing avian influenza, and had a low compliance with precautions behaviors. These observations raise concerns about a clear need to find the optimal way of correcting these deficiencies by developing and implementing public health policy regarding priorities for tailored educational and promotion strategies and in particular more attention should be given on using preventive approaches in these population. Nevertheless, it is important to consider that dissemination and widespread adoption of preventive measures require education. Encouragingly, respondent's interest in learning more about avian influenza was high in our survey. Therefore, designing and implementing avian influenza educational programs and measuring their effectiveness should be priorities to incentive the population to take a more active role.
